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(54) METHOD AND APPARATUS FOR INSPECTING PATTERN 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and 
apparatus for inspecting patterns which is capable of 
inspecting wiring patterns different in line width, shape and 
size, permits an allowance to be set every wiring, and 
inspecting at a high precision. 

SOLUTION: A means 44 is provided for comparing a fatal 
region pattern 34 which is generated from design data for 
forming a wiring pattern and shows necessary indispensable 
regions corresponding to the center of the wiring pattern with 
an inspected pattern obtained from wiring patterns on an 
object under test, thereby detecting the defect from the 
non-coincidence of both patterns. Thus, the fatal region 
pattern and the inspected pattern are compared to detect the 
defect from the non-coincidence of both patterns and hence 
the defect of the necessary indispensable regions 
corresponding to the center of the wiring pattern can be 
detected at a high precision. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A pattern inspection device which was formed in an inspected thing characterized by 
comprising the following and which inspects by detecting a defect generated in a circuit pattern which 
has several lands from which two or more wiring and shape where line width differs, and a size differ. 
A fatal area pattern in which it is generated from a design data for forming said circuit pattern, and an 
indispensable field corresponding to the central part of said circuit pattern is shown. 
A fatal area pattern in which an indispensable field which compares check pattern obtained from a 
circuit pattern of said inspected lifter, and detects a defect by disagreement of both patterns is 
shown. 

A circuit pattern comparison means of said inspected lifter. 

[Claim 2]The pattern inspection device comprising according to claim 1 : 

A pattern for large-sized pattern conversion corresponding to [ it is generated fi^om said design data 
and ] the central part of said circuit pattern. 

An edge part pattern production means which takes out an edge part pattern which calculated check 
pattern obtained from a circuit pattern of said inspected lifter, and deleted the central part of said 
check pattern. 

A measuring means which measures the length of line width of said edge part pattern, and detects a 
defect when said line width is outside the range of an acceptable value. 

[Claim 3]In a pattern inspection method which inspects by detecting a defect generated in a circuit 
pattern which has several lands from which two or more wiring and shape which were formed in an 
inspected thing where line width differs differ, A fatal area pattern in which it is generated from a 
design data for forming said circuit pattern, and an indispensable field corresponding to the central 
part of said circuit pattern is shown, A pattern inspection method comparing check pattern obtained 
from a circuit pattern of said inspected lifter, and detecting a defect by disagreement of both patterns. 
[Claim 4]A pattern for large-sized pattern conversion corresponding to [ in the pattern inspection 
method according to claim 3. it is generated from said design data, and ] the central part of said circuit 
pattern, A pattern inspection method check pattern obtained from a circuit pattern of said inspected 
lifter is calculated, taking out an edge part pattern which deleted the central part of said check 
pattern, measuring the length of line width of said edge part pattern, and detecting a defect when said 
line width is outside the range of an acceptable value. 

[Claim 5]A pattern inspection method having the acceptable value pattern which was generated from 
said design data and registered an acceptable value at least for every address of said circuit pattern in 
the pattern inspection method according to claim 4, and acquiring the range of an acceptable value 
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over said line width from said acceptable value pattern. 

[Claim 6]In the pattern inspection method according to claim 3 or 4, said fatal area pattern, A pattern 
inspection method are missing with a position gap permissible dose, and only a difference permissible 
dose which is total value with a permissible dose reduces a circuit pattern generated from said design 
data, and leaving and creating 1 pixel about a portion below said difference permissible dose. 
[Claim 7]A pattern inspection method, wherein said pattern for large-sized pattern conversion 
contracts by a predetermined pixel number and creates said fatal area pattern in the pattern 
inspection method according to claim 6. 

[Claim 8]A pattern inspection method, wherein length measurement of line width of said edge part 
pattern performs radial length measurement of said edge part pattern and makes the minimum length 
measurement value line width in the pattern inspection method according to claim 4. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the pattern inspection method which 
inspects the pattern of a printed wired board, and its device about a pattern inspection method and its 
device. In recent years, in connection with the densification of electronic equipment development of 
an aiming at wiring density multilayered film [ printed wired board / inside electronic equipment ] 
pattern prospers. In this manufacturing process, pattern inspection, such as a chip or an open circuit 
of a circuit pattern, and a short circuit, is indispensable. Since **** minuteness making of the circuit 
pattern is carried out and this inspection is already difficult by a worker's viewing, the automatic visual 
inspection device is used. 
[0002] 

[Description of the Prior Art]The art for inspecting the defect of the conventional circuit pattern 
automatically reads a circuit pattern optically, and changes it into an electrical signal. Generally, a 
binarization picture is acquired here. And a defect is detected from the acquired picture. As a Prior 
art JP,62-263404,A (Japanese Patent Application No. No. 107407 [61 to ]) which becomes these 
people's proposal has a device of a statement Drawing 1 shows the block lineblock diagram of this 
conventional pattern inspection device. Binarization of the analog picture signal acquired by picturizing 
the printed wired board 1 to be examined with CCD camera 2 among the figure is carried out in the 
binarization circuit 3, and it memorizes to the store circuit 4. The length measurement circuit 5 
measures the length of the length of an all directions-oriented pattern using a radiate length 
measurement sensor, and it is investigated whether it is the center of a pattern (main detection 6). 
The radial coding circuit 7 changes the value of the length of the pattern of the direction of plurality 
into the 16-bit code called a "radial code" to a main thing. The detected radial code is made to 
correspond and a quality (normality or defect) is judged to be the defective dictionary 8 which 
memorized the quality of each radial code beforehand. Since this method can replace dictionary data, 
it has flexibility applicable to various patterns. 

[0003]JP.5-264240,A which becomes these people's proposal as what improves the above-mentioned 
invention has a device of a statement. Drawing 2 shows the block lineblock diagram of this 
conventional pattern inspection device. Identical codes are given to drawing 1 and identical parts 
among the figure. In drawing 2 . it is the same as that of drawing 1 until it makes the detected radial 
code correspond and judges a quality (normality or flaw candidate) to be the defective dictionary 8 
which memorized the quality of each radial code beforehand. 

[0004]Then, change each radial code into the category code showing a category (for example, the 
copper remainder, a projection) by the category conversion circuit 1 0, and it centers on a flaw 
candidate's category by the category map conversion circuit 1 1 , It searches for the surrounding 
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categorical distribution and the kind of a quality and defect is globally judged using the quality decision 
rule dictionary 1 2. Drawing 3 shows the flow chart of the processing performed in the category map 
conversion circuit 1 1, the quality decision rule dictionary 12, and the comparison circuit 14. The 
category map which a category code is supplied from the category conversion circuit 10, and 
expresses distribution of a category with Step SI is created. Next, when it judges whether an input 
category and a category in agreement are in the quality decision dictionary 1 2 at Step S2, for example, 
an input category suits the quality decision dictionary 12 as the "copper remainder", a concrete 
searching method is read in the searching method dictionary 13 at Step S3. In the copper remainder, a 
searching method serves as "two-sided search." 

[0005]Next. by whether two-sided search was performed focusing on the above-mentioned copper 
remainder on the category map. and the comparison circuit 1 4 has searched step S4 for search 
categories (a straight-line lead, a land, etc.) at Step S5. (isolated copper remainder), or abnormalities 
(copper remainder) etc. are judged and the decision result is outputted. the printed wired board 20 
shown in drawing 4 (A) — the figure (B). (C), and (D) — when it is alike, respectively and performs 
shown copper remainder 1 . 2, and 3 quality decision, the following searching methods and a quality 
decision rule are used. As shown in drawing 5 . the searching method which investigates whether the 
specification category Y exists focusing on a certain category X in both a certain direction A and its 
direction A, and the direction B different 180 degrees is used for a searching method. 
[0006]The case where the "copper remaining defect" and an interval defect category do not exist 
only in one side at existence or both sides if a quality decision rule has an interval defect category in 
both sides focusing on the copper remaining category using this searching method "the quality 
decision rule set to the normal copper remaining j is used. Concretely, in the case of [ copper / 
remainder 1 ] drawing 4 (B). since a category with a poor interval does not exist in copper remainder 1 
both sides, it can judge with the "normal copper remainder." In the case of [ copper / remainder 2 ] 
drawing 4 (C). since a category with a poor interval exists only in copper remainder 2 one side, it can 
judge with the "normal copper remainder." 

[0007]Since a category with a poor interval exists in both sides, in the case of [ copper / remainder 3 
] drawing 4 (D), it becomes the "copper remaining defect", and it can judge a quality and a kind. By 
changing a radial code into a category, this method can judge a quality globally and can output a 
quality result including the kind of defect In addition, the inspection method using a design data (CAD 
bit map) is proposed. In CAD bit map referring-to-type inspection logic, a CAD bit map is 
fundamentally regarded as a normal (ideal) circuit pattern without a defect, A point of difference 
(difference) with an inspected pattern is extracted, and it is inspected whether the point of difference 
is judged to be a defect or the obtained point of difference is normally classified with a defect still 
more highly. 

[0008]As other conventional technologies, JP,3-163845,A which becomes these people s proposal has 
a device of a statement. In this conventional technology, the pattern based on a design data was 
moved in the direction of X, the direction of Y. and each direction of theta, the inspecting standard 
pattern was created, tolerance level is set up. and it is inspecting by comparing the intension relation 
between this inspecting standard pattern and an inspected pattern. 
[0009] 

[Problem(s) to be Solved by the Invention]In the test equipment which performs the conventional 
radial matching shown in drawing 1 and drawing 2 . tolerance level (range judged to be a normal lead) 
was set up from the test standard to one kind of lead pattern, for example, the case where there is a 
lead pattern like drawing 6 — the line width length measurement value a, b, and c — respectively — 
normality — it becomes thin and is judged with In conventional test equipment, only one kind 
can set up line width tolerance level, and ****** cannot respond to two or more line width. 
[0010]For example, the case where it is a normal circuit pattern in which two or more line width as 
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shown in drawing 7 is intermingled is considered. If tolerance level is set up on the basis of the 
straight-line lead 2 as opposed to this pattern, the straight-line lead 1 will become thin and the 
straight-line lead 2 will be judged to be However, it means carrying out an erroneous decision, 
since it is a. normal straight-line lead each originally. When the straight-line leads 2 and 3 grow fat 
when tolerance level is set up on the basis of the straight-line lead 1 , and based on a next door and 
the straight-line lead 3. the straight-line leads 1 and 2 serve as ****, and all serve as an erroneous 
decision, in addition, the size of a land is various — since the multidata input of the acceptable value 
cannot be carried out to a certain thing, the same fault as the above arises. Even if it has set up two 
or more line width, there was a problem that which acceptable value was not understood whether 
setting-out ****** is good to which wiring to set up separate tolerance level to each line width or a 
land. 

[001 1]In the test equipment which performs the conventional radial matching shown in drawing 1 and 
drawing 2 . the length of the thing exceeding the size of the length measurement sensor shown in 
drawing 8 cannot be measured. For this reason, a length measurement sensor must be set as the size 
which suited the circuit pattern. However, in what has two or more line width, and the printed wired 
board which has a big land (putt), a length measurement sensor must be set up as much as possible 
greatly. Since the interval between the sensors shown in drawing 8 becomes large so that it rubs 
greatly and a length measurement sensor is **(ed), it becomes impossible however, to recognize 
shape correctly. As an actual problem, if the size of a length measurement sensor is enlarged not 
much, the circuit structure of a register etc. will become large and the problem that processing time 
starts will arise. 

[0012]In the inspection method using a design data (CAD bit map), an acceptable value cannot be set 
up for every wiring. Therefore, for example, an acceptable value is set up uniformly and there are 
some etc. which judge a quality from the size of the point of difference (difference) between a CAD 
pattern and check pattern, the case where it became thin said 1 and there is the check pattern 1 and 
2 of width, for example to a CAD pattern as shown in drawing 9 t hen — the point of difference 
between the check pattern 1 land a CAD pattern — d1 and d2 — two occur — d1 and d2 — it being 
judged with it being normal, since each size is smaller than an acceptable value, but. One d3 generates 
the point of difference between the check pattern 2 and a CAD pattern, and in order that the size of 
d3 (=d1+d2) may become quite large as compared with the time of the check pattern 1 and may 
exceed an acceptable value, it will be judged with a defect. Thus, a different result to one acceptable 
value arose, and there was a problem that the reliability of a judgment became low. 
[0013]The method of moving the pattern based on a design data in the direction of X, the direction of 
Y. and each direction of theta, creating an inspecting standard pattern, and comparing an intension 
relation with an inspected pattern, For example, when adapted for the picture of the printed wired 
board shown in drawing 7 . in order to shift the whole picture, all the straight-line leads 1 , 2, and 3 will 
become the same acceptable value. Therefore, the inspection of two or more line width is impossible. 
Since mask data only expanded the specification direction (X, Y, theta), as shown in drawing 9 , even if 
the line width which became thin was the same defect, the defect and the judgment were possible for 
the check pattern 2, but there was a problem that an erroneous decision would be carried out to the 
check pattern 1 being normal. 

[0014]This invention was made in view of the above-mentioned point, and can conduct pattern 
inspection about each circuit pattern in which line width and shape differ from a size, and can set up 
an acceptable value for every wiring, and an object of this invention is to provide the pattern 
inspection method whose high-precision inspection is attained, and its device. 
[0015] 

[Means for Solving the Problemjin a pattern inspection device which inspects by the invention 
according to claim 1 detecting a defect generated in a circuit pattern which has several lands from 



\I9 



6/16/2009 2:35 PM 



fP,2000-241130,A [DETAILED DESCRIPTION] http://ww4JpdlJnpit.goJp/cgi-bin/tran web_cgi ejje?atw_u=ht... 

which several wiring which was formed in an inspected thing, and in which line width differs and shape, 
and a size differ, A fatal area pattern in which it is generated from a design data for forming said 
circuit pattern, and an indispensable field corresponding to the central part of said circuit pattern is 
shown is compared with check pattern obtained from a circuit pattern of said inspected lifter, and it 
has a comparison means by which disagreement of both patterns detects a defect 
[0016]Thus, since a fatal area pattern is compared with check pattern and disagreement of both 
patterns detects a defect even if it is a large-sized circuit pattern, a defect of an indispensable field 
corresponding to the central part of this circuit pattern is detectable with high precision. The invention 
according to claim 2 is provided with the following. 

A pattern for large-sized pattern conversion corresponding to [ in the pattern inspection device 
according to claim 1 . it is generated from said design data, and ] the central part of said circuit 
pattern. 

An edge part pattern production means which takes out an edge part pattern which calculated check 
pattern obtained from a circuit pattern of said inspected lifter, and deleted the central part of said 
check pattern. 

A measuring means which measures the length of line width of said edge part pattern, and detects a 
defect when said line width is outside the range of an acceptable value. 

[001 7]Thus, since the length of line width of an edge part pattern which deleted the central part of 
check pattern is measured, and a defect is detected when line width is outside the range of an 
acceptable value, even if it is a large-sized circuit pattern, a defect of an edge part pattern of this 
circuit pattern is detectable with high precision. In a pattern inspection method which inspects by the 
invention according to claim 3 detecting a defect generated in a circuit pattern which has several 
lands from which two or more wiring and shape which were formed in an inspected thing where line 
width differs differ, A fatal area pattern in which it is generated from a design data for forming said 
circuit pattern, and an indispensable field corresponding to the central part of said circuit pattern is 
shown is compared with check pattern obtained from a circuit pattern of said inspected lifter, and 
disagreement of both patterns detects a defect 

[0018]Thus. since a fatal area pattern is compared with check pattern and disagreement of both 
patterns detects a defect, even if it is a large-sized circuit pattern, a defect of an indispensable field 
corresponding to the central part of this circuit pattern is detectable with high precision. In the 
pattern inspection method according to claim 3 the invention according to claim 4, A pattern for 
large-sized pattern conversion corresponding to [ it is generated from said design data and ] the 
central part of said circuit pattern, Check pattern obtained from a circuit pattern of said inspected 
lifter is calculated, and an edge part pattern which deleted the central part of said check pattern is 
taken out the length of line width of said edge part pattern is measured, and a defect is detected 
when said line width is outside the range of an acceptable value. 

[0019]Thus. since the length of line width of an edge part pattern which deleted the central part of 
check pattern is measured, and a defect is detected when line width is outside the range of an 
acceptable value, even if it is a large-sized circuit pattern, a defect of an edge part pattern of this 
circuit pattern is detectable with high precision. In the pattern inspection method according to claim 4. 
the invention according to claim 5 has the acceptable value pattern which was generated from said 
design data and registered an acceptable value at least for every address of said circuit pattern, and 
acquires the range of an acceptable value over said line width from said acceptable value pattern. 
[0020]Thus, since the range of an acceptable value over line width is acquired from an acceptable 
value pattern which registered an acceptable value for every address of a circuit pattern, the range of 
an acceptable value can be changed for every circuit pattern. In the pattern inspection method 
according to claim 3 or 4, the invention according to claim 6 said fatal area pattern, It is missing with a 
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position gap permissible dose, only a difference permissible dose which is total value with a 
permissible dose reduces a circuit pattern generated from said design data, and 1 pixel is left and 
created about a portion below said difference permissible dose. 

[0021]Thus, a fatal area pattern can be created by being missing with a position gap permissible dose, 
and only a difference permissible dose which is total value with a permissible dose reducing a circuit 
pattern, and leaving 1 pixel about a portion below said difference permissible dose. In the pattern 
inspection method according to claim 6, said pattern for large-sized pattern conversion reduces said 
fatal area pattern by a predetermined pixel number, and the invention according to claim 7 creates it. 
[0022]Thus, a pattern for large-sized pattern conversion can be created by reducing a fatal area 
pattern by a predetermined pixel number. In the pattern inspection method according to claim 4, 
length measurement of line width of said edge part pattern performs radial length measurement of said 
edge part pattern, and the invention according to claim 8 makes the minimum length measurement 
value line width. 

[0023]Thus, the length of line width of an edge part pattern can be measured by performing radial 
length measurement and making the minimum length measurement value into line width. 
[0024] 

[Embodiment of the Inventionjln this invention, tolerance level is set up for every wiring. Usually, since 
capacity becomes large in order to hold as bitmapped image data, the CAD bit map which is a design 
data is saved by the data of vector form. It comprises an aperture list which the details of the 
aperture described as the deployment command in which the starting point, the end point, and the 
aperture were described to be vector data. 

[0025]An example of vector data is shown in drawing 10 ( A) and (B). It is on wiring with the code 
showing the kind of aperture, and actual size and its aperture, and the kind showing whether it is 
equivalent to what is described by the aperture list shown in drawing 10 (A). For example, if it is A01 . 
a lead will be drawn by a circular aperture 100 micrometers in diameter. If it is B02, one side of a 
square will draw a land by the aperture which is 500 micrometers. The starting point, the end point, 
and the aperture are described by the deployment command shown in drawing 10 (B). What was 
developed to the CAD bit map according to this vector data Is shown in drawing 1 1 . 
[0026]As shown in drawing 1 2 (A), in this invention, the code, kind, and size of each part (part) have 
added the acceptable value to the written aperture list for every wiring, and it The data of this 
aperture list. The acceptable value pattern shown in drawing 12 (C) is created using the vector data 
which consists of a deployment command shown in drawing 12 ( B). The value of the minimum 
conductor spacing, etc. are beforehand set to places (base material part = airspace part) other than a 
wiring section on the CAD pattern shown in drawing 12 (D) by this acceptable value pattern. 
[0027]Although the conventional usual CAD bit map is the binary data (pattern signal) in which it was 
shown for every address whether it is wiring. In this invention, as shown in drawing 1 2 (CX to each 
address, a kind, a size, tolerance level, etc. are added, it is considered as the data of a multiple value, 
and this is made into the acceptable value pattern in addition to the pattern signal. Next, the fatal area 
pattern created by this invention is explained. When creating a CAD bit map from vector data, this 
CAD bit map A position gap permissible dose, It is made to reduce by the difference permissible dose 
which is the total value of the chip permission length in a large-sized pattern, and the fatal area 
pattern in which the indispensable field corresponding to the central part of a circuit pattern (in this 
case, land) is shown is created. The CAD bit map shown in drawing 1 3 (A) is specifically created, only 
a position gap permissible dose carries out the reducing process of this, and the pattern of drawing 1 3 
(B) is obtained. The fatal area pattern which carries out the reducing process of the CAD bit map 
shown in drawing 1 3 (A) by a difference permissible dose, and is shown in drawing 13 (C) is obtained. 
[0028] However, when reducing, since the pattern of a difference permissible dose will be eliminated, 
width performs at least 1 pixel of thinning to leave in this case. When creating a fatal area pattern, the 
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above-mentioned difference permissible dose is added to the acceptable value pattern as an after- 
conversion size. The size after this conversion is used as a reference value in the case of the 
judgment by a radial length measuring part 

[0029]By drawing 1 3 ( A). (B), and (C). as an example, a position gap permissible dose shall be 50 
micrometers, and the difference permissible dose is 250 micrometers. When this figure was 10 
micrometers in resolution, minimum line width is 100 micrometers (10 pixels) and alignment accuracy 
assumes that it is a grade with which a position doubles in the amount of gaps of less than one line 
width, it is a meaning from which a position gap is set to **50 micrometers (5 pixels). The chip 
defective acceptable value of the large-sized pattern was 200 micrometers (20 pixels). Thus, the field 
of the created fatal area pattern must exist on normal check pattern. Because, it is because it is the 
pattern which expected and created and a difference permission tatami. When the and operation of 
a normal pattern and a fatal area pattern is performed (setting the other substrate portion to 0 by 
making a pattern part into the value 1), if normal, it will be set to 1 and a defect will be conversely set 
to 0. 

[0030]The check pattern PI shown in drawing 1 4 (A) has two chips K1 and K2. The and operation of 
this and the fatal area pattern P2 shown in drawing 1 4 (C) with crepe is performed. In this case, as 
shown in drawing 14 ( B). the position gap with the check pattern PI and the fatal area pattern P2 is in 
the tolerance level shown in a slash part (less than 50 micrometers). At this time, since the large chip 
K2 lapped with the fatal area pattern P2 and this is invaded, it is a defect the small chip K1 does not 
lap with the fatal area pattern P2, and since this is not invaded, a defect does not become. 
[0031]Next the pattern for large-sized pattern conversion created by this invention is explained. By 
carrying out predetermined pixel number part (for example, 1 pixel) reduction of the fatal area pattern 
P2 as shown in drawing 1 5 (A), the pattern P3 for large-sized pattern conversion as shown in drawing 
15 (B) corresponding to the central part of a circuit pattern is created. In other words, the 1 -pixel 
pattern of the lead wire part of the fatal area pattern P2 is deleted, and the pattern P3 for large-sized 
pattern conversion turns into a pattern of only the large-sized pattern corresponding to a land. 
[0032]Creation of the above-mentioned fatal area pattern and the pattern for large-sized pattern 
conversion is collectively shown in drawing 16 . Among the figure, a position gap permissible dose is 
added to the CAD bit map 22, it develops, a reducing process is carried out by a difference 
permissible dose, and the fatal area pattern 24 is obtained. The pattern 25 for large-sized pattern 
conversion is created by reducing this by 1 pixel. Drawing 1 7 shows the block lineblock diagram of one 
example of the pattern inspection device of this invention. The acceptable value pattern created from 
CAD data as shown in drawing 1 2 ( C) is stored in the storage parts store 30 among the figure. The 
pattern for large-sized pattern conversion created from CAD data as shown in drawing 15 (B) is 
stored in the storage parts store 32, and the fatal area pattern created from CAD data as shown in 
drawing 1 3 (C) is stored in the storage parts store 34. The above-mentioned acceptable value pattern, 
the pattern for large-sized pattern conversion, and each fatal area pattern make a pattern part the 
value 1 , and make the other portion the value 0. 

[0033]Examination images, such as an inspected printed wired board picturized with the CCD camera 
of the optical system 36, etc., are once memorized by the storage parts store 38. After binarization 
(making the other substrate portion into the value 0 by making a pattern part into the value 1) of the 
image data of the examination image read from here is carried out by the pretreatment part 40, it is 
supplied to the alignment part 42. In the alignment part 42, alignment of the acceptable value pattern 
read from the storage parts store 30 and the check pattern of the binarization data of an examination 
image is performed. The check pattern by which alignment was carried out to the acceptable value 
pattern is supplied to the comparison-operation part 44 and the operation part 46. 
[0034]As the comparison-operation part 44 performs the and operation of check pattern and the fatal 
area pattern read from the storage parts store 32 and it was shown in drawing 14 (B). By a chip. 
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disappearance, etc., it judges [ be / a portion which does not lap with a fatal field ] with a defect to 
check pattern, and this decision result is supplied to the quality result output part 50. As opposed to 
the examination image which the operation part 46 performs the IKUSUKURUSHIBUOA operation of 
check pattern and the pattern for large-sized pattern conversion read from the storage parts store 32, 
for example, is shown in drawing 18 (A). The EXOR pattern as an edge part pattern which hollowed 
and deleted the portion corresponding to the pattern for large^sized pattern conversion, and deleted 
the central part of check pattern as shown in drawing 18 (B) is obtained, and the radial length 
measuring part 48 is supplied. 

[0035]Next, the judgment method in the radial length measuring part 48 is explained. Since the length 
measurement sensor 60 does not intersect the outline of large-sized check pattern as shown in 
drawing 1 8 (A) if it is going to measure the length of large-sized check pattern using the length 
measurement sensor of a predetermined size, the problem that the length of check pattern cannot be 
measured arises, then, the length of large-sized check pattern can be measured by the length 
measurement sensor 60 by performing the pattern for large-sized pattern conversion (it is contained 
in a fatal area pattern and a fatal area pattern is inspected in the comparison-operation part 44), and 
an IKUSUKURUSHIBUOA operation ~ EXOR PATANHE conversion is carried out 
[0036]Thereby, as shown in drawing 18 (B). the length of a non-inspecting region can be measured 
now by the length measurement sensor 60. This length measurement sensor 60 is arranged from the 
center in a diametral direction at eight directions and a 22.5-degree unit, and makes a realistic size 
the length for 64 pixels (640 micrometers). It simplifies on drawing and the length measurement 
sensor shown in drawing 18 is made into four directions. Length measurement makes the minimum 
length measurement value line width in a deed and 8 lay length whose length was measured only to 
the pixel object nature was accepted to be. 

[0037]The radial length measuring part 48 will judge whether it is inside of tolerance level as compared 
with the acceptable value pattern of the pixel corresponding to each pixel on the above-mentioned 
scanning locus read from the storage parts store 30. if the length measurement value to each pixel on 
the scanning locus shown in drawing 1 8 (0) as the solid line 62 is obtained. If it is in tolerance level, it 
will suppose that it is normal, and if it is not in tolerance level, a decision result will be supplied to the 
quality result output part 50 as a defect 

[0038]For example, the length is measured about the EXOR pattern 70 shown in drawing 1 9 . and 
suppose that the address of the chip portion 72 of the EXOR pattern 70 was (530,150). At this time, 
the shortest length measurement value became line width, and this was 1 80 micrometers. Here, when 
the address (530,150) of an acceptable value pattern is referred to. the aftei^conversion size which is 
design width is 250 micrometers, and an acceptable value is **100 micrometers. 
[0039]For this reason, if line width is 150-350 micrometers, it will be judged with it being normal, but 
since the shortest length measurement value is 180 micrometers as shown in drawing 19 . it is judged 
with this chip portion 72 being normal. A comparison means given in a claim corresponds to the 
comparison-operation part 44, an edge part pattern production means corresponds to the operation 
part 46. and a measuring means corresponds to the radial length measuring part 48. 
[0040] 

[Effect of the InventionjThe fatal area pattern in which the invention according to claim 1 is generated 
from the design data for forming a circuit pattern like ****. and the indispensable field corresponding 
to the central part of said circuit pattern is shown, The check pattern obtained from the circuit 
pattern of said inspected lifter is compared, and it has a comparison means by which the 
disagreement of both patterns detects a defect 

[0041]Thus. since a fatal area pattern is compared with check pattern and the disagreement of both 
patterns detects a defect even if it is a large-sized circuit pattern, the defect of the indispensable 
field corresponding to the central part of this circuit pattern is detectable with high precision. The 
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invention according to claim 2 Is provided with the following. 

The pattern for large-sized pattern conversion corresponding to [ it is generated from a design data 
and ] the central part of said circuit pattern. 

The edge part pattern production means which takes out the edge part pattern which calculated the 
check pattern obtained from the circuit pattern of said inspected lifter, and deleted the central part of 
said check pattern. 

The measuring means which measures the length of the line width of said edge part pattern, and 
detects a defect when said line width is outside the range of an acceptable value. 

[0042]Thus. since the length of the line width of the edge part pattern which deleted the central part 
of check pattern is measured, and a defect is detected when line width is outside the range of an 
acceptable value, even if it is a large-sized circuit pattern, the defect of the edge part pattern of this 
circuit pattern is detectable with high precision. The fatal area pattern in which the invention 
according to claim 3 is generated from the design data for forming a circuit pattern, and the 
indispensable field corresponding to the central part of said circuit pattern is shown, The check 
pattern obtained from the circuit pattern of said inspected lifter is compared, and the disagreement of 
both patterns detects a defect. 

[0043]Thus. since a fatal area pattern is compared with check pattern and the disagreement of both 
patterns detects a defect, even if it is a large-sized circuit pattern, the defect of the indispensable 
field corresponding to the central part of this circuit pattern is detectable with high precision. The 
pattern for large-sized pattern conversion corresponding to [ the invention according to claim 4 is 
generated from a design data, and ] the central part of said circuit pattern, The check pattern obtained 
from the circuit pattern of said inspected lifter is calculated, and the edge part pattern which deleted 
the central part of said check pattern is taken out the length of the line width of said edge part 
pattern is measured, and a defect is detected when said line width is outside the range of an 
acceptable value. 

[0044]Thus, since the length of the line width of the edge part pattern which deleted the central part 
of check pattern is measured, and a defect is detected when line width is outside the range of an 
acceptable value, even if it is a large-sized circuit pattern, the defect of the edge part pattern of this 
circuit pattern is detectable with high precision. The invention according to claim 5 has the acceptable 
value pattern which was generated from the design data and registered the acceptable value at least 
for every address of said circuit pattern, and acquires the range of the acceptable value over said line 
width from said acceptable value pattern. 

[0045]Thus. since the range of the acceptable value over line width is acquired from the acceptable 
value pattern which registered the acceptable value for every address of a circuit pattern, the range of 
an acceptable value can be changed for every circuit pattern. In the invention according to claim 6, it 
is missing with a position gap permissible dose, only the difference permissible dose which is total 
value with a permissible dose reduces the circuit pattern generated from said design data, and a fatal 
area pattern leaves and creates 1 pixel about the portion below said difference permissible dose. 
Thus, a fatal area pattern can be created by being missing with a position gap permissible dose, and 
only the difference permissible dose which is total value with a permissible dose reducing a circuit 
pattern, and leaving 1 pixel about the portion below said difference permissible dose. 
[0046]In the invention according to claim 7. the pattern for large-sized pattern conversion contracts 
by a predetermined pixel number, and creates said fatal area pattern. Thus, the pattern for large-sized 
pattern conversion can be created by reducing a fatal area pattern by a predetermined pixel number. 
In the invention according to claim 8, length measurement of the line width of an edge part pattern 
performs radial length measurement of said edge part pattern, and makes the minimum length 
measurement value line width. 
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[0047]Thus, the length of the line width of an edge part pattern can be measured by performing radial 
length measurement and making the minimum length measurement value into line width. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block lineblock diagram of the conventional pattern inspection device. 

fP rawing 2] lt is a block lineblock diagram of the conventional pattern inspection device. 

[Drawing 3] It is a flow chart of the processing performed in the category map conversion circuit, 

quality decision rule dictionary, and comparison circuit of drawing 2 . 

[Drawing 4] It is a figure for explaining the quality decision of a printed wired board. 

[Drawing 5] lt is a figure for explaining a searching method. 

[Drawing 6] It is a figure showing a lead pattern. 

[Drawing 7] It is a figure showing the normal circuit pattern in which two or more line width is 
intermingled. 

[Drawing 8l lt is a figure showing a length measurement sensor. 

[Drawing 9] It is a figure in which becoming thin and showing the check pattern of width said 1. 
[Drawing 10] It is a figure showing an example of vector data. 

[Drawing 1 1] It is a figure showing the CAD bit map developed from the vector data of drawing 10 . 
[Drawing 12l lt is a figure showing one example of the vector data of this invention. 
[Drawing 13l lt is a figure for explaining creation of a fatal area pattern. 
[Drawing 14l lt is a figure for explaining the defect in a fatal field. 

[Drawing 15] It is a figure for explaining creation of the pattern for large-sized pattern conversion. 
[Drawing 16] lt is a figure showing creation of a fatal area pattern and the pattern for large-sized 
pattern conversion collectively. 

[Drawing 1 7l lt is a block lineblock diagram of one example of the pattern inspection device of this 
invention. 

[Drawing 18] It is a figure for explaining the pattern inspection of this invention. 

[Drawing 19l lt is a figure for explaining radial length measurement of an EXOR pattern. 

[Description of Notations] 

30, 32, 34, and 38 Storage parts store 

36 Optical system 

40 Pretreatment part 

42 Alignment part 

44 Comparison-operation part 

46 Operation part 

50 Quality result output part 

60 Length measurement sensor 
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